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(54) Web interlacing device 

(57) Web access functionality is embedded in a 
device (10) comprising a web server (14) providing 
access to the user inteftace functions for the device (10) 
through a device web page (18). and a network inter- 
face (12) in the device I to? enabling access to the web 
page (18) by a web bfows^f (40) such that a user of the 
web browser (40) accet>^ the user interface functions 
for the device (10) thiough the web page (18). 
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Figures 1a-1b illustrate a device with embedded web access functionality that provides device-specific user inter- 
face functions through a device web page; 

Figure 2 shows a home-based network that enables a web browser to access the user interface functions through 
£ the device web page; 

Figure 3 illustrates an example device web page for a printer device; 

Figure 4 shows a large organization network or intranet that enables access to the device web pages of differing 
io devices; 

Figure 5 illustrates access to device web pages through the Internetworld-wide web. 

Figure 1a illustrates a device 10 with embedded web access functionality that provides device-specific user inter- 
ns face functions. The device 1 0 includes a network interface 1 2 and a web server 14 along with a monitor 16. The network 
interface 12 enables communication via a communication path 22. The monitor 16 controls various device-specific func- 
tions of the device 10 and monitors a set of information pertaining to the device 10 via a control/monitor path 20. The 
web server 14 provides web server functions to web clients via the communication path 22. The web server 14 provides 
web server functions according to the Hyper-Text Transfer Protocol (HTTP). 
20 The web server 14 receives HTTP commands through the network interface 12 that specify a predetermined Uni- 
versal Resource Locator (URL) for the device 1 0. The HTTP commands may be used by web clients to read information 
from the device 10 such as device status information. The HTTP commands may also be used to transfer information 
to the device 10 such as information that controls the functions or operating states of the device 10. Such HTTP com- 
mands include HTTP GET, HTTP POST, and HTTP PUT commands. 
25 In response to an HTTP command targeted for the device 10, the web server 14 generates a web page 18 that 
defines a set of user interface functions for the device 10. The web page 18 is a Hypertext Markup Language (HTML) 
file. The network interface 12 transfers the web page 18 to a requesting HTTP client via the communication path 22. 

The web server 1 4 generates the web page 1 8 dynamically to reflect the updated state of the information pertaining 
to the device 10 that is maintained by the monitor 16. The web page 18 may also define control buttons according to 
30 the HTTP protocol that enable various control functions for the device 10 to be initiated from a web client via the com- 
munication path 22. The web page 18 may contain text, images, multimedia files, forms, tables or any object type sup- 
ported by the HTTP and HTML protocols. 

In addition, the web page 18 may contain one or more URLs that specify additional web pages located within the 
device 10. The web page 18 may also contain one or more URLs that specify additional web pages located elsewhere, 
35 i.e. external to the device 10. The additional web pages external to the device 1 0 may be located, for example, on a local 
communication network or on the Internet world wide web. 

The device 1 0 represents a wide variety of devices including devices such as printers, fax machines, copiers, com- 
munication and telephony devices, home entertainment devices such as televisions, video and audio devices as well 
as appliances such as refrigerators and washing machines, security systems, automobiles, and hot tubs. The device 10 
ao also represents a variety of measurement instruments including oscilloscopes, and spectrum analyzers and other types 
of measurement devices. In addition, the device 10 represents a variety of computer peripheral devices including mass 
storage units such as rotating media storage units. 

The communication path 22 represents any communication means that is capable of transferring HTML files 
according to the HTTP web protocol. The communication path 22 may be realized by a wide variety of communication 
45 mechanisms including local area networks, telephone lines including cellular telephone links, serial communication 
links, parallel communication links, power line communication links, and radio and infrared communication links. The 
communication path 22 may also be a direct Internet connection to the world-wide web. 

Figure 1b is a hardware block diagram of the device 10. The device 10 includes a processor 200, a memory 210, 
a set of device-specific hardware 300 along with a set of input/output circuitry 220 that enables communication via the 
so communication path 22. The processor 200 performs device-specific functions for the device 1 0 in combination with the 
device-specific hardware 300. The processor 200 is also employed to provide web server functionality in the device 10. 
In one embodiment, the processor 200 stores the web page 18 in the memory 210 which may also be used to store 
information associated with normal device-specific functions. 

In one embodiment, the device 10 is a printer device wherein the processor 200 and the memory 210 preform 
55 image rendering functions and the device-specific hardware 300 includes printer hardware and associated circuitry and 
wherein the input/output circuitry 220 provides network access to the printer device 10. The web server functionality is 
embedded into the printer device 10 by providing software or firmware for the processor 200 and by utilizing space 
available in the memory 210 and by using the existing input/output circuitry 220 such as Ethernet circuitry to transfer 
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HTML files. 

In another embodiment, the device 10 is a video player/recorder wherein the processor 200 and the memory 210 
perform functions for reading video and audio information from and writing video and audio information to a storage 
med.a such as magnetic tape or an optical storage media. The device-specific hardware 300 includes media actuation 
hardware such as motors and magnetic heads and associated circuitry for reading and imparting information onto the 
storage med.a. The web server functionality is embedded into the video device 10 by providing software or firmware for 
the processor 200 and by utilizing space available in the memory 210 and by adding the input/output circuitry 220 to the 
video device 10. 

In yet another embodiment, the device 10 is a washing machine wherein the processor 200 and the memory 210 
preform functions for controlling wash cycles. The device-specific hardware 300 includes hardware such as motors 
valves, sensors, and associated circuitry. The web server functionality is embedded into the washing machine 10 by 
providing software or firmware for the processor 200 and by utilizing space available in the memory 210 and by addina 
the input/output circuitry to the video device 10. 

LJ ^I he web *"* •""ctowWy ^ the device 10 includes software executed by the processor 200 that services the 
HTTP protocol and that generates HTML formatted files. The web page 18 in one embodiment is stored in the memory 
2 1 0 or may be generated on the fly. The processor 200 also executes communication software that drives the input/out- 
put circuitry 220 and pfov.des the functionality of the network interface 1 2. In addition, the processor 200 executes soft- 
ware that performs control and information monitoring and logging functions of the monitor 16 

In another embod.mcnt. the web server functions of the device 10 are implemented on a single integrated circuit 
ch,p including a proccoco. and memory for holding software for servicing the HTTP protocol. In such an embodiment 
the hardware portion of the network interface 12 may be implemented on the same integrated circuit chip as the proc- 
essor or may be external tc that chip. 

In yet another embedment, me web server functions of the device 10 are implemented with a state machine 

n another embod.m«r the dev.ee 1 0 is a controller module or control computer contained in an automobile The 
input/output arcurtrv ??0 such as cellular transmitter/receiver circuitry enables a web browser to access control and sta- 
tus information for the automcoie which is contained in the web page 1 8. 

In another embodiment me device 10 is a mass storage device such as a disk drive or CD-ROM drive The 
input/output circuitry 220 soch as local area network interface circuitry enables a web browser to access control and 
status information for the mass storage device which is contained in the web page 18. 

In yet another embod.ment. the device 10 is a home-entertainment device such as an audio system. The input/out- 
put circuitry 220 such as .nftared communication circuitry or power line communication circuitry enables a web browser 
such as a home compute, to access control and status information for the audio system which is contained in the web 
page 1 8. 

The memory 210 may oe a static memory such as read-only memory, a flash memory, or a disk drive or may be a 
volatile memory such as a random access memory. The web page may be stored in the static memory or the random 
access memory in the HTML format or may be generated on the fly without being stored in the device 10 

Figure 2 shows a home-based network 30 that enables a web browser 40 to access the user interface functions of 
the device 10. The home-based network 30 may be implemented with a variety of communication mechanisms suitable 
or a home including power i.ne communication links, twisted pair communication links, radio frequency communication 
links, and infrared communication links. 

The web browser 40 includes a display 42 for generating visual objects including text, images, multimedia objects 

*k ^ aP ^Tf ~ SSr ,nterfaCe ° b|ectS - The web browser 40 includes a selection device 44 that enables a user to select 
objects and URL links rendered on the display 42. The web browser 40 may also include an audio capability that ena- 
bles rendering of audio information to the user. 

The home-based network 30 may also enable communication among a set of devices 50-52. The devices 50-52 

^!Sf !, K 6 T? e K S f h " h ° me app,iances ' home securitv ^sterns, home entertainment devices, air-conditioning 
systems and hot-tubs. Any of the devices 50-52 that implement the device web page mechanisms disclosed herein may 
provide device specific user interface web pages to the web browser 40 via the home-based network 30 

The web browser 40 may be embodied in a computer system that executes a set of web browser software Such a 

tZHSZZ -^f !T W lr T bfOWSer ,unctionalit y ™y be realized b V one of a variety of available computer system 
platforms including Windows platforms, Macintosh platforms. Unix platforms as well as any other platform capable of 
executing web browser software that provides HTTP client functions and that renders HTML files 
rpnril? ™ ^ be embodied in a variet y ° f other devices that provide HTTP client functions and that 

J . 65 indude specialized hardware designed for television or telephone systems as well as 
low cost web browser devices and network computers. 

onwc^Mof 065568 a "5 COn,r ° IS ,he USer interface functions of th e device 10 using the web browser 40. The user 

htTf ^™ a C ri SP ? ,V° ,he d6ViCe 10 int ° th6 W6b browser 40 - ln res P° nse - * e web brow ser 40 transfers an 
HTTP command which includes the entered URL over the home-based network 30. The device 10 receives the HTTP 
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command via the communication path 22 and recognizes the URL contained therein. 

In one embodiment, the information for the web page 18 is periodically updated by the processor 200 and is stored 
in HTML format in the memory 210. In such an embodiment, the processor 200 reads the web page 18 from the mem- 
ory 210 in response to the HTTP command and transfers the web page 18 to the web browser 40 via the home based 

5 network 30. , tt . 

In an alternative embodiment, the processor 200 generates the web page 18 on the fly in response to the HTTP 
command from the web browser 40. In such an embodiment, the processor 200 obtains information pertaining to the 
device from the device-specific hardware 300 after receiving the HTTP command and recognizing the URL contained 
therein. The processor 200 formats the information into the HTML format that defines the web page 18 and transfers 
to the HTML formatted information to the web browser 40 via the home based network 30. 

The HTML file is transferred according to the HTTP protocol which specifies the URL corresponding to the web 
browser .-40 The web browser 40 receives the HTML file and renders the web page 18 on the display 42. 

The following is an example HTML file that defines the web page 18 in an embodiment wherein the device 10 is a 
printer device. 



15 



<TI?LE>Printer Home Page</TITLE> 
<Hl>home page for device 10</H1> 
<HR> 

20 The following information pertains to 

the device 10 which in this example 

is a printer 

<table border> 
25 <caption> Printer with a URL </caption> 

<TR> 

<TD>Printer Name</TD>Portdv9</TD> 
</TR> 
30 <TR> 

<TD>Administrator</TlxTD>Mr. John Doe</TD> 

</TR> 
<TR> 

35 <TD>Location</TDxTD>Building 1U</TD> 

</TR>, 
< /TABLE > 
<P> 

40 <a HREF = "http://www.hpsc.com"> Service Contract</A> 

<P> 

<A HREF = "http://www.hpsupl.com"> Supplies 
ordering</A> 

45 <P> 

<A HREF = "http://www.hpl.hp.com"> Future 

Product s</A> 

<P> 

so <HR> 



Figure 3 illustrates the web page 18 for the example HTML file shown above wherein the device 1 0 is a printer. The 
web page 18 is rendered on the display 42 by the web browser 40 in response to the example HTML code set forth 
above. The web page 18 includes a page title 70, a header section 60, a set of ASCII text 62, a table section 64, and a 
set of hyperlinks 66-68. 

The page title 70 is defined by the HTML (TITLE) Printer Home Page (/TITLE) coding shown above. The header 
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tsZ^^ Thf^ 6 ( H1 } H ° me Pa9e for device 1 0 </H1 > in {he H ™L fie shown above. The ASCII 
L™f r „ I t6Xl conta,ned ,n the HTML fi 'e shown above. The table section 64 is defined with codina 7n the 

S!i!S£Z SET. provides information pertainin9 10 the printer inc '^ a S3££ 

The hyperlinks 66-68 defined in the HTML file shown above direct the web browser 40 to othpr w»h nan ~ , 
Sinn 6 ; SUPP 2 tT^ ^ eXamP,e " the hyPerHnk 66 " Service OoJ^^^^^^^Z 

r th* Si* V^TJt 'T 96 or9anization network 80 tha * cables access to the device web pages of the device 1 0 and 
I vatw , ° r9anization network 80 be refened to as an Intranet and may be Ip.ementi S 

niS^ 

a£r™ 

ava.lable web browser software or may have web browser functions built in * 

50 52 i U n!n»hl 0ne °' ~ 6 y 8toms 9 °" 92 enterS 3 URL «™*P°nding to the desired one of the devices 10 and 
Snf , "T™*" 9 W6b brOWSer a PP ,ication - ln Wnse. the particular web browser application as an HTTP 

sSf Xme a HT^L COmma ; d th3t SP6CmeS dSSired URL ° VSr ' arge ° r ^ iza «on n^To 'he d^ce 
HtS SL LTh rec °9"'^s the URL contained therein. In response, the targeted device transfenlan 

U^nf L ■ ™ ,Ce W6b P39e Wa ' arge ° r 9 anizati °" network 80. The transfer of the HTML f ifespeSe Jthe 

rtELl t r ' 9,nat,n9 HTTP C ' ient C ° mpU,er System from amon 9 com P"ter systems 90-92 The or IS HT^P 
chent computer system recognizes its URL and receives and then renders the device web page to the user 

The I! *T% T** 5 10 dSViCe WSb P39eS thrOU9h 3 direct lntemet c °™«*°n X woi S web 100 
bT^r 40 9 me d6 " Ce 10 ^ bS 3CCeSSed by 3ny W6b dient °" wor,d - wid « «* 100 incSngTe web 

and a to^e? ZZZ^oTJtT ™ 'T^ 3 communica « on "ridge between the world-wide web 100 
world wwf ^K ^n ^ t u commun,cat,on system 104 functions as a communication bridge between the 
world-wKie web 100 and a home base network 130. As a consequence, any other HTTP clients couoli I to the VrZi 

°t 'f° ° r ,he h ° me - baSe netWOrk 130 m£ * access the devi <* «* pages ina devS 108 a SJ°ce 106 o 

of tJe SS-SS? ^ 40 ° r ^ ^ P *" °" - ™ - 100ry 8 a^Vd 0 et'ice r 

ded into each washing machine of a chain of Laundromats wherein an operated ^S^^S^^J^S 

the n«ch,nes that require servicing and schedule dai.y service routing to the Laundromat! Zl 

Int JE. ? ^° m9 h deta ' l6d descri P tion of P re ^nt invention is provided for the purposSTf SSation and is not 

Claims 

1 • A device (10) with an embedded web access mechanism, comprising: 

0 ? 'Il 3 * 9enerates a device web P a 9e (18) wherein the device web page (18) provides a set of 
user interface functions for the device (10)- provioes a set ot 

3. A device (10), comprising: 



j 
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processor (200) that generates a device web page (18) wherein the device web page (18) provides a set of 
user interface functions for the device (10) and includes a set of information pertaining to the device (10); 
memory (210) for storing the device web page (18); 

input/output circuitry (220) that enables communication via a communication path (22) such that a web 
5 browser (40) accesses the device web page (18) via the communication path (22). 

4. The device of claim 3, wherein the processor (200) receives an HTTP command via the input/output circuitry (220) 
and then generates an HTML file that defines the device web page (1 8) in response to the HTTP command. 

io 5. The device (10) as in claims 2 or 4, wherein the HTTP command specifies a URL corresponding to the device (10). 

6. The device (10) as in claim 2, wherein the HTML file contains a set of information pertaining to the device (10). 

7 The device (10) as in claims 2 or 4, wherein the HTML file contains a set of URLs that control a set of predeter- 
15 mined functions for the device (10) wherein each URL may point to a web page (1 8) located internal to the device 
(10) or a web page located external to the device (10). 

8. The de/ice (10) as in claims 2 or 4, wherein the HTML file contains a hyperlink to an external web page that spec- 
ifies additional information pertaining to the device (10). 

9. A user interface method for a device (1 0), comprising the steps of: 

generating a device web page (18) within the device (10) wherein the device web page (18) provides a set of 
user interface functions for the device (10); 

providing access to the device web page (18) from a web browser (40) externa! to the device (10) such that a 
user of the web browser (40) accesses the user interface functions for the device (10) through the device web 
page (18). 

10 The method of claim 9, wherein the step of generating a device web page (18) includes the step of generating an 
HTML file that defines the device web page (1 8) in response to an HTTP command received from the web browser 
(40). 
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FIG.1B 
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FIG. 4 
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(54) Web interlacing device 

(57) Web access fjnctonairty is embedded in a 
device (10) comprising a web server (14) providing 
access to the user inteftace functions for the device (1 0) 
through a device web page (18). and a network inter- 
face (12) in the device P0> enabling access to the web 
page (1 8) by a web browsef (40) such that a user of the 
web browser (40) accesses the user interface functions 
for the device (10) through the web page (18). 
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